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1
COLOR DISPLAY DEVICE AND METHOD

The present application is a continuation of International
Patent Application No. PCT/JP2011/055406.filed on Mar.
8,2011,which, in turn, claims priority from Japanese Patent
Application No. 2010-051309, filed Mar. 9,2010.

FIELD OF THE INVENTION

The present invention relates to a color display device and
a color display method for representation of colors without
using color filters. More specifically, the present invention
relates to a color display device and a color display method
suitable for application to displays of a field sequential sys-
tem to represent colors by sequentially switching three color
light sources of red, green and blue at a high speed.

BACKGROUND OF THE INVENTION

Field-sequential color display is known as a typical method
for representing color images without using color filters.
Devices of this type include light sources of three colors: red,
green and blue; and a monochromatic display element. These
color display devices produce color images by depicting
monochromatic images with the monochromatic display ele-
ment and synchronously switching the three color light
sources on and off at a high speed. The monochromatic dis-
play element can be either reflection-type ones or transmis-
sion-type ones.

Color display devices of this type using no color filters (of
a field sequential system) have various applications. Such
examples are applications to liquid crystal displays and other
monochromatic display elements. Further examples are
applications to projectors. In case of projectors, a resolution
equivalent to the resolution of a three-panel projector not
using such a color display device can be achieved with a
single-panel projector using the color display device, and the
projectors can be simplified in optical system. Because of
these and other advantages, applications to projectors have
been marketed. A still further example is application to head
mount displays that users can wear on heads to position their
display portions in front of the users’ eyes. In this application,
because of their merit, i.e. compact and high-resolution color
representation, some color display devices of the field
sequential system have been proposed heretofore (Patent
Documents 1 and 2). Furthermore, prototypes of large-scale,
direct-view-type display devices have been demonstrated as
well.

For easier understanding of the description hereinbelow
about color display devices using the field sequential system,
the following definitions are given. First of all, a minimum
cycle in which three color light sources of red, green and blue
sequentially turn on and off to display any given color is
herein called a “display frame”, and its length of time is called
“one display frame period”. A minimum cycle for displaying
any one of the three colors is herein called a “color field”, and
its length of time is called “one color field period”.

In existing field sequential color display methods, red,
green and blue light sources are sequentially turned on and off
once for each color as shown in FIG. 1, and the display frame
comprising red—green—blue, for example, is repeated.

FIG. 2 is a block diagram that illustrates a drive circuit for
an existing field sequential display device. FIG. 3 is a timing
chart showing timings in the existing field sequential display
device.

With reference to FIGS. 2 and 3, timings of image signals
in the conventional field sequential display devices are
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2

explained. The drive circuit of FIG. 2 for the existing field
sequential display device includes two frame memories that
are a first frame memory and a second frame memory. These
frame memories are controlled by a memory arbitration cir-
cuit to each write and read an image of one frame indepen-
dently from each other.

With reference to FIG. 3, during a frame period in which
“Image 17 is input as an image signal, data of “Image 1” is
written in the first frame memory. Simultaneously in the same
frame period, data of “Image 0”, which was written in the
second frame memory in the preceding frame period, is read
out in the second frame memory in the order of the red color
field, green color field and blue color field. After the data of
each color image is written, the light source of each color is
turned on and off, thereby representing a color image.

In the next frame period in which “Image 2” is input, data
of “Image 2” is written in the second frame memory. Simul-
taneously in the same frame period, data of “Image 17, which
was written in the first frame memory in the preceding frame
period, is read out in the first frame memory in the order of the
red color field, green color field and blue color field. After the
data of each color image is written, the light source of each
color is turned on and off, thereby representing a color image.

One ofknown problems with existing color display devices
of'the field sequential system is the issue of flickering. Flick-
ering, however, may occur in other systems other than the
field sequential system as well. It has been generally
acknowledged that the on-and-off cycle (period) ofred, green
and blue light sources must be shorter than Y60 second (Patent
Document 3) for observers to be insensitive to flickering.
Actually, however, the higher the luminance of color display
devices, the higher the frequency level for human eyes to
become insensitive to flickering. With this knowledge, the
present Inventor already proposed a color display method for
observers to be less sensitive to flickering (Patent Document
4).

As shown in FIG. 4 that shows a feature of this prior
method of the present Inventor himself, this method proposes
to compose one display frame of four color fields to turn the
green light source on and off twice in each display frame in
the order of, for example, red—green—blue—green and
repeat this cycle.

Frequency at which human eyes become insensitive to
flickering varies with color. Frequency at which most observ-
ers do not sense flickering of green color is twice that of red
color or blue color. Therefore, the method shown in FIG. 4 in
which the on-off frequency of green color is doubled relative
to the frequency of display frames can keep observers insen-
sitive to flickering even at a lower frequency of display
frames. In the method of FIG. 4, each red color field and each
blue color field intervene respectively between two green
color fields, and each green color field results in being inter-
posed between color fields of a composite color of red and
blue in average. This is advantageous for a better uniformity
of colors on a display screen even when the monochromatic
display element used has a slow response speed. This prop-
erty is especially useful with field sequential liquid crystal
panels using nematic liquid crystal that has a relatively slow
speed of behavior.

There is the problem of color breakup peculiar to color
display devices of the field sequential system. It is generally
said that color breakup occurs when motion pictures are dis-
played by field sequential color display devices. More spe-
cifically, with reference to FIG. 5, when a white square image
moves in a black background, false colors are perceived along
the boundaries intersecting the moving direction of the white
square image.
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“Color breakup in motion pictures” derives from the tim-
ings of storing general image signals in frame memories and
retrieving them for respective color fields that are peculiar to
the field sequential system. FIG. 6 illustrates how such color
breakup appears in the conventional field sequential system.

Explained below are causes of color breakup with existing
field sequential display devices with reference to FIGS. 3, 5
and 6.

Taking an existing field sequential display device with
which the white square image is being displayed as moving at
a uniform speed in the black background as shown in FIG. 5,
FIG. 6 shows at (a) the motion of the white square image
along the horizontal axis and its time along the vertical axis.
As shown in FIG. 3, data of images of an identical position are
outputted to the liquid crystal panel in one frame period and in
one display frame period. Observer’s eye tracking, however,
moves at a constant speed following the motion of the image.
This is shown by an inclined line at (a) of FIG. 6. FIG. 6 also
shows at (b) relative positions of the image being displayed
when assuming that the observer’s eyes stay at a constant
position. The image being displayed is recognized by the
observer’s eyes as an integrated, synthesized image. In the
case where the white square image is moving at a uniform
speed, positions displayed by respective colors are constant
respectively as shown at (b) of FIG. 6, and this causes the
observer to perceive color breakup shown by references 111
and IV at (b) of FIG. 6.

Additionally, in existing methods in which one frame con-
sists of three color fields, if the display element used has a
slow response speed, it cannot complete its full response
before the light source of the next color field turns on, and the
color of the next color field is undesirably mixed accordingly.
As a result, the actually displayed color of the red color field
appears yellowish with mixture of green. Similarly, the actu-
ally displayed color of the green color field becomes cyan-
tinged, and the actually displayed color of the blue color field
becomes magenta-tinged.

Therefore, display devices using liquid crystal as its dis-
play element, have the drawback that correct color represen-
tation is not possible especially in a low temperature range
where the response speed of the liquid crystal becomes slower
and hues of the colors are liable to rotate on the chromaticity
diagram.

Existing display methods have a still further problem that
color ununiformity occurs between the top and the bottom of
the display screen. This is because, due to a time lag between
the timing of writing data at the top of the screen and the
timing of writing data at the bottom of the screen during
writing of data while scanning the screen, degrees of color
ununiformity differ from the top to the bottom of the display
screen.

Color breakup of motion pictures can be reduced by an
appropriate control of timings of frame memories. Hereto-
fore, however, color breakup could not be removed com-
pletely even by such a timing control. This is because there is
the problem of “saccadic color breakup” in addition to “color
breakup of motion pictures”.

“Saccadic color breakup” is a phenomenon in which a false
color of a high saturation, not contained in the image dis-
played, is perceived randomly, momentarily. This occurs
when eyes are moved swiftly because it causes a large move-
ment of the viewing point in one frame period, which invites
a large displacement of the image of red, green and blue.

It is a characteristic nature of saccadic color breakup that it
occurs not only with motion pictures but also with still pic-
tures, and it prominently occurs at boundaries between white
and black of images exhibiting a high contrast. Increasing the
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frame frequency is a measure for removing this problem.

Heretofore, however, this saccadic color breakup could not be

removed even in projectors using the field sequential system

that were doubled in frequency as compared with the normal

frequency. This problem has been an obstacle against promul-

gation of color display devices using the field sequential

system. Furthermore, since the approach by increasing the

frame frequency results in increasing the power consumption

of'the display device, ithas been difficult to increase the frame

frequency in display devices using certain kinds of mono-

chromatic display elements because of limited speeds of

behavior of such display elements.

Patent Document 1: Japanese Patent Laid-open Publication
No. 2010-32997

Patent Document 2: Japanese Patent Laid-open Publication
No. 2009-251319

Patent Document 3: Japanese Patent Laid-open Publication
No. 2007-206698

Patent Document 4: International Publication No. WO
01/095303 (International Application No. PCT/JPO1/
04813)

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide a color
display device and a color display method capable of reduc-
ing color breakup including saccadic color breakup, which is
one of problems involved in the field sequential system.

According to an aspect of the invention, the objects of the
invention are achieved by providing a color display device for
representing color images by combination of three light
sources of red, green and blue with a monochromatic display
element for displaying data of respective color images in
synchronism with sequential on-off switching of the three
light sources, characterized in that:

each display frame, which is a minimum cycle for sequen-
tial on-oft switching of the red, green and blue light sources,
includes a red color field for displaying data of a red color
image, a green color field for displaying data of a green color
image and a blue color field for displaying data of a blue color
image, and

at least the red light source or the blue light source is turned
on and off in addition to the green light source in said green
color field.

According to another aspect of the invention, the objects of
the invention are achieved by providing a color display
method for representing color images by combination of
three light sources of red, green and blue with a monochro-
matic display element for displaying data of respective color
images in synchronism with sequential on-off switching of
the three light sources, characterized in that:

each display frame, which is a minimum cycle for sequen-
tial on-oft switching of the red, green and blue light sources,
includes a red color field for displaying data of a red color
image, a green color field for displaying data of a green color
image and a blue color field for displaying data of a blue color
image, and

at least the red light source or the blue light source is turned
on and off in addition to the green light source in said green
color field.

As to color breakup of motion pictures in the field sequen-
tial system, which has been considered difficult to solve here-
tofore, the present invention can largely reduce color breakup
without the need for large modification of existing field
sequential drive circuits. At the same time, the present inven-
tion can make saccadic color breakup less perceivable by not
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sacrificing so much the advantage of high color saturation of
the field sequential system and not increasing so much the
display frame frequency.

In typical embodiments of the present invention, each dis-
play frame is composed of four color fields: a red color field,
a green color field, a blue color field and another green color
field.

In a preferred embodiment of the invention, the red light
source is turned on and off in the green color field in addition
to the green light source.

In a preferred embodiment of the invention, first color
fields of respective frame periods of image signals to be
inputted change in color in the sequence of red, green, blue
and green from one frame period to another.

Further objects and advantages of the present invention
will become apparent from the detailed explanation of
embodiments of the invention that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing a relationship in time between
optical transmittance of a display element and on-oft switch-
ing of red, green and blue light sources in a typical existing
color display device.

FIG. 2 is a block diagram of a drive circuit for the existing
field sequential display device.

FIG. 3 is a timing chart of the conventional field sequential
display device.

FIG. 4 is a diagram showing a relationship in time between
optical transmittance of a display element and on-oft switch-
ing of red, green and blue light sources in another existing
color display device in which one frame is composed of one
red color field, one blue color field and two green color fields.

FIG. 5 is a diagram for explaining color breakup in a field
sequential display device by way of a concrete example.

FIG. 6 is a diagram for explaining color breakup in a field
sequential display device.

FIG. 7 is a timing chart of a field sequential display device
according to the embodiment of the present invention, which
corresponds to FIG. 3 of the existing device.

FIG. 8 is a diagram for explaining an effect achieved by the
embodiment of the invention, which corresponds to FIG. 6 of
the existing device.

FIG. 9 is a diagram showing a relationship in time between
optical transmittance of a display element and on-oft switch-
ing of red, green and blue light sources in the embodiment of
the invention.

DETAILED EXPLANATION OF THE
INVENTION

An embodiment of the present invention is explained
below with reference to FIG. 7, which is a timing chart of the
field sequential display device according to the embodiment
of the present invention, and FIG. 8, which shows an
improved feature achieved by the embodiment of the present
invention.

A drive circuit used in the embodiment of the invention to
realize the timing shown in FIG. 7 is basically the same as the
drive circuit of FIG. 2 used in the existing field sequential
display device. However, the drive circuit used in the embodi-
ment of the invention is different from the existing one in that
the timings of the memory arbitration circuit for reading data
from the first and second frame memories to supply the liquid
crystal panel with display data are different from those of
existing systems as best understood in comparison with the
timing of FIG. 3 (existing system).
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The Inventor of the present application already proposed a
field sequential system in which one frame is composed of
four color fields, i.e., red, green, blue and green color fields to
constitute one display frame (WO 01/095303). Frequency at
which human eyes become insensitive to flickering varies
with color, and frequency at which most observers do not
sense flickering of green color is twice that of red color or blue
color. Therefore, the Inventor of the present invention pro-
posed in the former international application published as
WO 01/095303 to turn the green light source on and off twice
in each display frame period to thereby double the on-off
frequency of the green light source as compared with the
on-off frequency of the red light source or the blue light
source. This proposal could render the flickering less perceiv-
able even at a low frequency of display frames.

In this former method for lighting the green color twice in
each display frame, each red color field and each blue color
field intervene respectively between two green color fields,
and each green color field results in being interposed between
color fields of magenta that is a mixture of red and blue in
average. Therefore, even when the monochromatic display
element is low in response speed, green color is mixed in the
red color field and the blue color field at both the top and the
bottom of the display screen. Also in the green color field,
magenta is mixed at both the top and the bottom of the display
screen, and the color uniformity of the display screen is kept
in a good condition. Alternatively, because of mixture of
magenta that is a complementary color of green, the color
displayed in the green color field approaches toward white
color on green and magenta lines on the chromaticity dia-
gram. Thus, the hue rotation stops.

For these reasons and for preventing rotation of hues, color
ununiformity and flickering, the embodiment of the present
invention drives the system by composing each display frame
of four color fields in the order of red, green, blue and green.

Features of the embodiment of the invention are explained
below with reference to FIGS. 7 and 8. In this embodiment,
one frame period of image signals to be inputted is composed
of five color fields. One display frame is composed of four
color fields, i.e. red, green, blue and green color fields. First
color fields of respective frame periods of image signals to be
inputted change in color in the order of red, green, blue and
green from one frame to another as shown at (a) of FIG. 8.
Therefore, in the image following observer’s eye tracking at
(b) of FIG. 8, colors of color fields at the same display posi-
tions change for every frames in the order of red, green, blue
and green. As a result, the image displayed at (b) of FIG. 8 is
perceived by the observer as an integrated, synthesized
image. Thus, it is recognized as white as indicated by refer-
ences I and II at (b) of FIG. 8, and the observer does not
perceive color breakup.

The Inventor of the present application experimentally
drove a real field sequential liquid crystal panel at the timing
according to the embodiment and evaluated scrolled images.
In this experiment, the Inventor could confirm that color
breakup of motion pictures could be reduced to a negligible
level.

The timings employed in the embodiment of the invention
do not need to change the write timings for the frame memo-
ries. Instead, it is sufficient to change the read-out cycle and
order of the frame memories. Therefore, a device intended by
the present invention can be realized by slightly changing an
existing field sequential drive circuit.

The embodiment of the present invention explained above
uses two frame memories, but a dual port memory may be
used instead. As a modified version, the memory arbitration
circuit may be redesigned with the use of a cash memory to
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control the read and write timings of this memory. In this case,
an ordinary person in the art will readily understand that color
breakup is largely reduced by outputting five color fields in
one frame period even with one frame memory and compos-
ing one display frame of four color fields of red, green, blue
and green.

The most common frame frequency of image signals is 60
Hz. In the embodiment of the invention, the display frame
frequency is 5/4 times the frame frequency. Accordingly, the
display frame frequency is 75 Hz. Thus, the on-off frequency
of the green light source whose flickering are most perceiv-
able for human eyes is 150 Hz, and the on-off frequency ofthe
red light source and the blue light source is 75 Hz, respec-
tively. Considering that CRT displays for personal computers
are implemented with means for users to set the frame fre-
quency at 75 Hz to reduce flickering, the on-off frequency of
75 Hz is acceptable for users having usual levels of sensitivity
to flickering. Thus, the field sequential system according to
the embodiment of the invention can realize the display frame
frequency that keeps observers unperceivable to flickering
even when the frequency of the image signal inputted is
maintained at 60 Hz.

In this embodiment of the invention, in case the frame
frequency of the image signal is 60 Hz, the display frame
frequency is 75 Hz. However, in case the frame frequency of
the image signal is 30 Hz or lower, the color field frequency
may be adjusted such that colors of first color fields of respec-
tive frame periods vary from frame to frame. In this manner,
it is still possible to reduce color breakup.

In this embodiment of the invention, the frame period is an
integral multiple of the color field period. Synchronization,
however, is not necessary between them. Only if'it is ensured
that colors of first color fields of respective frames vary from
frame to frame at almost all occurrences, color breakup can be
reduced as well.

FIG. 9 shows a relationship in time between optical trans-
mittance of the display element and on-off switching of light
sources of red, green and blue in the embodiment of this
invention. As already explained, one display frame is com-
posed of four color fields in the sequence of red, green, blue
and green, and one display frame includes two green color
fields.

As explained earlier, FIG. 1 shows a time relationship
between optical transmittance of a display element and on-off
switching of red, green and blue light sources in a typical
existing field sequential system taken as a comparative
example. In this example, one display frame is composed of
three color fields in the order of red, green and blue, and
flickering is perceivable especially when green is displayed.

As referred to earlier, FIG. 4 illustrates a relationship in
time between optical transmittance of a display element and
on-off switching of red, green and blue light sources in a
formerly proposed field sequential system in which the red
light sources and the blue light sources are switched once
respectively and the green light source is switched twice in
one display frame period. In this former proposal of FIG. 4 in
which the on-off switching frequency of the green light
source is two times the display frame frequency, flickering is
less perceivable. Even with this example of FIG. 4, however,
saccadic color breakup could not be reduced. This is because
the length of time for displaying red, for example, is only one
quarter of color fields in one display frame period, and this
causes observers to perceive red instantaneously because of
offsetting of respective color images when their eyes move
quickly. Especially, red is more perceivable than the other
colors. Therefore, unless the ratio of light-up time of the red
light source is increased, color breakup is perceived.
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Referring back to FIG. 9, in a more preferable embodiment
of'the invention, when the green light source is turned on and
off'in each green color field, at least one of the red light source
and the blue light source is additionally turned on and off in
each green color field. More preferably, the green light source
and the red light source are turned on and off together in each
green color field. Most preferably, it is desirable to turn on and
off all of the three light sources of green, red and blue in each
green color field.

As best understood from comparison with FIG. 4 (existing
system), quantity of red light in the red color field is lowered
as compared with that in the red color field in the existing
system of FIG. 4, and the decreased quantity of red light in the
red color field is distributed to emission of the red light source
in the green color fields such that the total quantity of red light
in one display frame be substantially equal to the quantity of
red light in one display frame in the existing system of FIG. 4.
This is for the purpose of maintaining the white balance.
Therefore, in case the display element displays a white image,
ared image is displayed not only in the red color field but also
in the green color fields. Thus, the red image is displayed in
three quarters of color fields in one display frame.

The same is applicable to quantity of blue light in the blue
color field as well. To maintain the white balance, quantity of
blue light in the blue color field is lowered as compared with
that in the blue color field in the existing system of FIG. 4, and
the decreased quantity of blue light in the blue color field is
distributed to emission of the blue light source in the green
color fields such that the total quantity of blue light in one
display frame be substantially equal to the quantity of blue
light in one display frame in the existing system of FIG. 4.
Therefore, a blue image, as well, is displayed in three quarters
of'color fields in one display frame. As a result, saccadic color
breakup is removed to an unnoticeable level even without
increasing the frequency of display frames. As to quantity of
green light in the green color field, the number of color fields
for turning it on is one half of the total color fields in one
display frame. However, since the frequency of the green
color fields is twice that of the red color field or the blue color
field, regardless of the light-up time of the green light source
being shorter than the light-up time of any other color light
sources, color breakup of green is not perceivable as well like
the other colors.

In the color display devices of the field sequential system
according to the embodiment, at least the red light source or
the blue light source is turned on and off in addition to the
green light source in each green color field. More preferably,
the green light source and the red light source are turned on
and offin each green color field. Most preferably, the red light
source and the blue light source are turned on and off in
addition to the green light source in each green color field.
Therefore, green saturation degrades. However, the red light
source alone is turned on and off in the red color field; the blue
light source alone is turned on and off in the blue color field;
and the white balance is maintained approximately constant.

As aresult, in a color display device in which at least the red
light source or the blue light source is turned on and off in
addition to the green light source in the green color field, red
saturation and blue saturation do not degrade, but green satu-
ration degrades. However, since human eyes are less sensitive
to green saturation than to saturation of the other colors, the
color gamut sensed by human eyes does not degrade so much
as compared with the case where saturation is decreased for
the three colors evenly.

As to the ratio of luminance for the red light source and the
blue light source among respective color fields in the embodi-
ment of the invention, its optimum value varies with the
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brightness of the color display device, its frame frequency,
environmental light, and so on. However, it would be easy for
an ordinary person in the art to adjust the ratio of luminance
among respective light sources in respective color fields at an
optimum value.

It is known that saccadic color breakup is not bothering so
much when the brightness of the color display device is low.
The lighting ratios of the red light source and the blue right
source relative to the green light source in the green color field
may be adjusted to enhance the green saturation of light in the
green color field higher as the brightness of the color display
device becomes lower if the display device is set in a low
brightness level, that is, to enhance the green saturation by
raising the ratio of quantity of green light in the green color
field.

In the embodiment shown in FIG. 9, both the red light
source and the blue light source are turned on and off simul-
taneously in addition to the green light source in the green
color field. However, considering that red is especially per-
ceivable when saccadic color breakup occurs, this embodi-
ment may be modified to turn on and off the green light source
and the red light source alone by omitting on-off switching of
the blue light source.

Still in the same embodiment, only the red light source is
turned on and off in the red color field. However, for the
purpose of correcting the color coordinates of red on the
chromaticity diagram, the green light source and/or the blue
light source may be slightly turned on and off in addition to
the red light source in the red color field. This is applicable to
the blue color field as well.

In the embodiment of the invention, luminance of the red
light source and the blue light source in each color field is
adjusted by changing the peak luminance. However, any
appropriate one of known adjustment schemes such as PWM
modulation may be used for the same purpose.

The embodiment of the invention has been explained as
one display frame being composed of four color fields of red,
green, blue and green. However, even with a different com-
position of one display frame such as the composition with
three color fields of red, green and blue in one display frame,
it is still possible to remove saccadic color breakup to an
unnoticeable level like in the embodiment explained above by
controlling the on-off switching of the red light source, green
light source and blue light source to enable reducing the green
saturation of the green color field.

The invention claimed is:

1. A color display device for representing color images by
combination of three light sources of red, green, and blue with
a monochromatic display element for displaying respective
color field data in synchronism with sequential on-off switch-
ing of the three light sources, comprising: memory means for
storing inputted image signals as the color field data of red,
green, and blue, and means for reading out each color field
data of red, green, and blue sequentially from the memory
means, wherein each display frame period, which is a mini-
mum cycle for sequential on-off switching of the red, green,
and blue light sources, includes at least a red color field for
displaying the red color field data, a green color field for
displaying the green color field data, and a blue color field for
displaying the blue color field data, wherein a number of the
color fields in each input frame period of the inputted image
signals is larger than a number of the color fields in each
display frame period by at least one color field, and wherein
leading color fields in the input frame periods change in color
from one to another sequentially every time when the one
input frame period of the input image signal changes to a next
input frame period, and then the next input frame period
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changes to a further input frame period, and at least the red
light source is turned on and off in addition to the green light
source in said green color field to alleviate saccadic color
breakup.

2. The color display device according to claim 1, wherein
each display frame period is composed of four color fields
that are the red color field, the green color field, the blue color
field, and a second green color field.

3. The color display device according to claim 1, wherein
the leading color fields in the input frame periods vary in color
inthe order ofred, green, blue, and green every time when one
input frame period changes to the next input frame period,
and then the next input frame period changes to the further
input frame period.

4. The color display device according to claim 1, wherein
each input frame period is composed of five color fields, and
the display frame is composed of four color fields.

5. The color display device according to claim 4, wherein a
frequency of the input frame periods is 60 Hz, and a frequency
of the display frame periods is 75 Hz.

6. The color display device according to claim 1, wherein at
least the red light source or the blue light source is turned on
and off in addition to the green light source in the green color
field.

7. The color display device according to claim 6, further
comprising a luminance adjusting means for adjusting lumi-
nance of the light sources of respective colors to maintain a
white balance of said color display device constant, wherein
green saturation of light in the green color field is enhanced
when the luminance adjusting means lowers brightness of the
color display device.

8. The color display device according to claim 1, wherein
the red light source is turned on and off in addition to the green
light source in the green color field.

9. The color display device according to claim 8, further
comprising a luminance adjusting means for adjusting lumi-
nance of the light sources of respective colors to maintain a
white balance of said color display device constant, wherein
green saturation of light in the green color field is enhanced
when the luminance adjusting means lowers brightness of the
color display device.

10. A color display method for representing color images
by combination of three light sources of red, green, and blue
with a monochromatic display element for displaying of
respective color field data in synchronism with sequential
on-off switching of the three light sources, comprising: stor-
ing input image signals as the color field data of red, green,
and blue, and reading out each color field data of red, green,
and blue sequentially from the stored image signals, wherein
each display frame period, which is a minimum cycle for
sequential on-off switching of the red, green, and blue light
sources, includes at least a red color field for displaying the
red color image field data, a green color field for displaying
the green color field data, and a blue color field for displaying
the blue color field data, wherein a number of the color fields
in each input frame period of the inputted image signals is
larger than a number of the color fields in each said display
frame period by at least one color field, and wherein leading
color fields in the input frame periods change in color from
one to another sequentially every time when the one input
frame period ofthe input image signal chanCes to anextinput
frame period, and then the next input frame period changes to
a further input frame period.

11. The color display method according to claim 10,
wherein each display frame period is composed of four color
fields that are the red color field, the green color field, the blue
color field, and a second green color field.
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12. The color display method according to claim 10,
wherein the leading color fields in the input frame periods
vary in color in the order of red, green, blue, and green every
time when one input frame period changes to the next input
frame period, and then the next input frame period changes to
the further input frame period.

13. The color display method according to claim 10,
wherein each input frame period is composed of five color
fields, and the display frame period is composed of four color
fields.

14. The color display method according to claim 13,
wherein a frequency of the input frame periods is 60 Hz, and
afrequency ofsaid the display frames frame periods is 75 Hz.

15. The color display method according to claim 10,
wherein at least the red light source or the blue light source is
turned on and off in addition to the green light source in the
green color field.

16. The color display method according to claim 15,
wherein luminance of the light sources of respective colors of
the color display device is adjusted to maintain a constant
white balance and wherein green saturation of light in the
green color field is enhanced when the luminance adjusting
means lowers brightness of the color display device.

17. The color display device according to claim 10,
wherein the red light source is turned on and off in addition to
the green light source in the green color field.

18. The color display method according to claim 17,
wherein luminance of the light sources of respective colors of
acolor display device is adjusted to maintain a constant white
balance and wherein green saturation of light in the green
color field is enhanced when the luminance adjusting means
lowers brightness of the color display device.
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